Drug delivery using polyhistidine peptide-modified liposomes that target endogenous lysosome.
Cell-penetrating peptides (CPPs) can deliver payloads into cells by forming complexes with bioactive molecules via covalent or non-covalent bonds. Various CPPs have been applied in CPP-modified liposomes, and their effectiveness is highly regarded in liposomal drug delivery systems (DDSs). Previously, we have reported on the polyhistidine peptide (H16 peptide: HHHHHHHHHHHHHHHH-NH2) as a new CPP. The H16 peptide has a higher cell-penetrating capacity than well-known CPPs and delivers small molecules such as fluorescent dyes, bioactive peptides, and proteins into mammalian cells. However, it is not known whether the H16 peptide can deliver large cargos such as liposomes into cells. To assess the potential of the H16 peptide, in this study, we developed H16 peptide-modified liposomes (H16-Lipo) and evaluated their effectiveness in a liposomal DDS. The H16-Lipo was prepared by inserting a stearyl-H16 peptide into the hydrophobic region of a liposome. The H16-Lipo was internalized into human fibrosarcoma cells via multiple endocytosis pathways and localized to intracellular lysosomes. Based on this result, we used the H16-Lipo as a lysosome-targeting DDS. The H16-Lipo delivered alpha-galactosidase A (GLA), one of the lysosomal enzymes, to intracellular lysosomes and improved the proliferation of GLA-knockdown cells. These results suggest that the H16-Lipo is an effective drug carrier for lysosomal enzymes in a lysosome-targeting DDS. The loss of lysosomal enzymes has been known to induce metabolic disorders, called lysosomal storage diseases (LSDs). Our findings indicate that this combination of the H16 peptide and a liposome is a promising candidate as a DDS for the treatment of LSDs.